The helix-to-sheet transition of an HIV-1 fusion peptide derivative changes the mechanical properties of lipid bilayer membranes.
A short sequence on the gp41 envelope protein of HIV-1 is integral to infection by the virus. Without this sequence, termed the fusion peptide (FP), the virus is far less effective at fusing with the cellular membrane. One of the interesting features of the isolated FP is that it transitions between an α-helical conformation and a β-sheet conformation in lipid bilayer membranes as a function of lipid composition and concentration, and the transition correlates with fusion. To better understand how the conformations of the FP impact lipid bilayer membranes, a variant of the FP that does not strongly promote fusion, termed gp41rk, was studied. Circular dichroism spectroscopy, dynamic light scattering, small-angle neutron scattering (SANS) and neutron spin echo spectroscopy (NSE) were used to relate the conformation of gp41rk to the structure and mechanical properties of lipid bilayer membrane vesicles composed of a 7:3 molar ratio mixture of 1,2-dimyristoyl-sn-glycero-3-phosphocholine and 1,2-dimyristoyl-sn-glycero-3-phospho-(1'-rac-glycerol). At a peptide-to-lipid ratio (P/L) of 1/200, it adopts an α-helical conformation, while gp41rk is a β-sheet at a P/L of 1/50 in the unilamellar vesicles. SANS reveals that the lipid bilayer membrane becomes thicker when gp41rk adopts a β-sheet conformation, which indicates that the high-concentration state of the peptide increases the order of the lipid acyl chains. At the same time, NSE demonstrates that the bilayer becomes more rigid, demonstrating that the β-sheet conformation, which correlates with fusion for the native FP sequence, stiffens the bilayer. The results have implications for the function of the FP.